Viral infections and chronic diseases have been associated with psychiatric disorders. Among these, increased depression has been reported in HTLV-1 patients. However, no studies on the prevalence of other mental disturbances have been carried out in these patients. Salvador is the city with the highest rate of infection with HTLV-1 in Brazil and it is estimated that approximately 40,000 inhabitants are infected. In our cross sectional study, we examined the frequency of mental disturbances in 50 HTLV-1 seropositive patients followed at the Centro Integrativo e Multidisciplinar de HTLV e Hepatites Virais (CHTLV) of the Escola Bahiana de Medicina e Saude Pública (EBMSP) in Salvador from January to November 2007. We used a questionnaire to collect clinical-epidemiologic data and the Mini International Neuropsychiatric Interview Brazilian Version 5.0.0 (M.I.N.I.) to evaluate the psychiatric disorders. The Statistical Package for Social Sciences (SPSS) was used for the analyses. Twenty-one (42%) HTLV-1 patients had a psychiatric co-morbidity; 17(34%) had mood disorders, 11 (22%) were anxious and one (2%) was an alcoholic. We found a high frequency of mental disturbances among HTLV-1 infected individuals, suggesting a possible association of this infection with psychiatric diseases.
Human T-cell lymphotropic virus type 1 (HTLV-1), first isolated in 1980, is associated with leukemia/lymphoma of adult T cells (ATLL), with myelopathy/ tropical spastic paraparesis (HAM/TSP) and with other clinical manifestations, such as uveitis, arthritis, infective dermatitis and polymyositis [1] [2] [3] [4] [5] [6] [7] [8] . HTLV-1 infection is endemic in Brazil where it has a prevalence varying from 0.4% to 1.8% [9] according to the geographic region [10] . Salvador is the city with the highest prevalence of this infection in the country and it is estimated that 40,000 inhabitants are infected [11] .
Few studies have linked HTLV-1 with depression [12] , however, there is no information about how the virus affects other types of mental disturbances. As mental disturbances are frequent among HIV patients [13] [14] [15] [16] and among patients with chronic diseases [17] [18] [19] [20] [21] [22] it is possible that HTLV patients might be more prone to mental disturbance. Our objective was to estimate the frequency of mental disturbances in HTLV-1 patients, with and without associated clinical symptoms.
We carried out a cross sectional study from January to November 2007. Fifty HTLV-1 positive patients (ELISA & Western Blot) from Salvador and other cities in the state of Bahia, of both genders, aged more than 18, with or without any manifestation of the disease, registered at CHTLV/EBMSP, were interviewed sequentially from January to November 2007.
We used a standardized questionnaire to collect epidemiological clinical data and the Mini International Neuropsychiatric Interview Brazilian Version 5.0 (M.I.N.I.) to evaluate psychiatric disturbances. This questionnaire consists of a standardized diagnostic interview that was validated in more than 30 languages including Portuguese. This questionnaire includes the main mental problems of the group I of the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM IV) (American Psychiatric Association, 1994) and the International Classification of Diseases (CID-10) (OMS, 1992) [23] .
The sample size was calculated considering 30% as the estimated prevalence of the event, with a desired precision of 15%, based on published information for psychiatric disturbances for the general population. Using a power of 80% and an alpha error of 5%, we calculated a sample size of 44 patients, which was increased by 10% to compensate for possible losses, giving a final sample size of 50 patients. The calculation of the sample size was made using the program Epitable of the software EpiInfo 2000.
The statistical analysis was initially descriptive, calculating the mean ± standard deviation for all of the continuous variables and the percentages in the various categories. Comparisons between proportions were made using the chi square test (χ2) and the Exact Fisher test. The program SPSS (Statistical Package for Social Sciences) was used to make the statistical calculations, which were considered significant when p < 0.05.
We recorded the sociodemographic characteristics of the sample: 34 patients (68%) were females and 16 (32%) were males, with a mean age of 46.9 ± 13.0 years (median 46 years), with no significant difference between sexes. Most (n = 30/ 60%) were not married, and were not white skinned (44 /88%); half of the patients, 26 (52%) had little schooling and 27 (54%) were from the countryside.
The analysis of the variables associated with infection with HTLV indicated that 32 (64%) patients had been infected for more than two years (the mean time was 52.0 ± 46.6 months, with a median of 36 months); 26 (52%) presented associated clinical manifestations, and 22 (44%) routinely used medication. Based on MINI, 21 patients (42%) had some kind of mental disturbance. Seventeen patients (34%) had mood disorders (nine with mood disorders alone and eight associated with anxiety disorders), 11 (22%) patients had anxiety disorders (three with anxiety disorder alone and eight associated with mood disorder) and one (2%) patient was alcoholic. Among the patients with mood disorders, 15 (30%) were depressive and two (4%) were manic. Among the patients with anxiety, seven (14%) had general anxiety, six (12%) had agoraphobia, five (10%) had panic disorder, two (4%) had social phobia, two (4%) had obsessive-compulsive disorder and one (2%) had post-traumatic stress disorder (Table 1) . Among the individuals with mood changes, we included patients with concomitant anxiety disorder, and vice-versa. A higher frequency of mental disorder was found in females, 17/34 (50%) against 25% in males, in individuals up to 46 years old 14/26 (53.8%), in patients from the capital 12/23 (52.2%) and among non-white skinned individuals 20/44 (45.5%).
Comparing the appearance of mental disorder according to the evolution of the disease in our group, we found a higher frequency of mental disorder in the symptomatic subgroup (46.2% versus 37.5%; relative frequency = 1.23; 95%CI 0.911.52; p=0.58), but this difference was not significant. There was a higher frequency of mental disturbance in female patients, but the difference was not significant; there was a greater frequency of mood disorders, followed by anxiety disorders, particularly in symptomatic individuals.
Among the patients, seven (14%) were being medicated with amitriptyline at low doses (25mg). When we compared the rates of mental disorder, we observed that this subgroup had a greater frequency of mental disorder (71.4% versus 37.2%; p=0.09) as well as specific disorders (mood disorders 71.4 versus 27.9; p=0.04) and (anxiety disorders 57.1 versus 16.3; p=0.03, Figure 1) .
With the exception of human immunodeficiency virus (HIV) and hepatitis C virus (HCV), there is very little scientific evidence for a link between mental disorders and virus diseases [12] . To date, few studies have evaluated depression in HTLV-1 patients. Other studies have described anxiety and depression, but they have not investigated the association of these syndromes with HTLV using an adequate methodology because they used evaluation ratings of the symptoms, instead of standardized diagnostic instruments or they looked for this information in previous notes in the medical files. We did not find studies that looked for other psychiatric diseases in this group of patients. In this study, we used MINI, which consists of a short standardized diagnostic interview, compatible with the diagnostic criteria of DSM-IV and CID-10, which identifies current and past psychiatric disorders [23, 24] .
We found a high frequency of mental disorders in HTLV-1 patients. The overall frequency of psychiatric disorders (42%) was similar to the results of an epidemiological study of psychiatric morbidity, which indicated a prevalence of 48% in the general population [25] . Community based studies on mental disorders in Brazil have estimated the prevalence to be from 30 to 50%, similar to that we found in our study on HTLV-1 patients [26, 27] .
However, considering more recent studies conducted by WHO, the prevalence of mental disorders in the general population is lower than what we found in HTLV-1 patients [28, 29) ]. The frequencies of mood (18%) and anxiety disorders (22%) that we found are similar to the prevalences of 19.3% and 24.8%, respectively, reported in an epidemiological study of the general population [25] . Mood disorders (including mood and anxiety disorders) were more frequent in our patient group (34%) than in the general population. The rates of alcohol abuse and alcoholism (4%) were significantly lower than in the general population (24.8%). This difference could be either due to cultural differences or because these patients often take medicine that should not be taken with alcoholic beverages.
The prevalence of anxiety disorders was different from that found in a study of the general population in three metropolitan areas of Brazil in which it varied from 10% to 18% [26] . In a population study conducted in Brazil, the most prevalent disorder was nicotine dependence (25%), not examined in our study. However, alcohol abuse was found in 5.5% in that study, similar to what we found (4%) [27] .
Although mood and anxiety disorders are more common in women, and abuse of or dependence on alcohol and other substances more common in men, the overall frequency of mental disorders in the general population does not differ between genders [25] . Seroprevalence of HTLV-1 is high among women [11] . We noted a higher number of women infected than men, and a two fold higher frequency of mental disorders in this group (50% of the women, compared to 25% of the men). The frequency of mood and anxiety disorders was also higher in women, though the difference was not significant (p= 0.13).
A study carried out in Salvador showed that the rate of HTLV-1 infection increases with age and is higher among patients with little schooling. [11] . We did not observe these trends nor an association of mental disorders with increasing age among HTLV-1 patients.
The frequency of mental disorders that we found (42%) was similar to those observed in studies carried out into patients with chronic diseases (31% to 66%) [20] , and to those reported for HIV patients (45%) [15] . We have no information about possible mechanisms or if HTLV-1 might cause mental disorders in infected patients. Nevertheless, we suggest that these disorders could be a consequence of the chronic infection caused by HTLV, of associated incapacitating clinical problems, and of possible psychopathological alterations directly associated with infection.
Among the variables associated with HTLV-1, there was a higher frequency of mental disorders in the symptomatic patients (46% versus 37.5%), and in the patients on medication (54.5% versus 32.1%). We also observed that patients who had previously used low doses of antidepressants had higher rates of mood disorders (71.4% versus 27.9%; p=0.04) and of anxiety disorders (57.1% versus 16.3%; p=0.03).
Although not all differences were significant, we believe there is a greater likelihood of HTLV-1 patients developing mental disorders due to the severe impairment caused by this incapacitating disease.
